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Background: Leprosy is a chronic disease caused by Mycobacterium leprae. World Health 
Organization (WHO) reported that the number of leprosy cases in 2015 was 211,973 in 108 
countries in the world. The number of leprosy cases in Indonesia ranks third after India and Brazil.  
There are 14,000 (8%) leprosy cases with disability. This study aimed to determine factors 
affecting disability and Years of Life with Disability (YLD) attributable to leprosy in patients with 
leprosy at Kelet Hospital, Central Java. 
Subjects and Method: This was an analytic observational study with case control design. The 
study was conducted at Kelet Hospital, Central Java, from December 2017 to January 2018. A total 
sample of 140 leprosy patients was selected for this study using fixed disease sampling, consisting 
of 70 patients with disability and 70 patients without disability. The dependent variables were 
disability and YLD. The independent variables were age, education level, and self care. The data 
were collected by questionnaire and analyzed by path analysis. 
Results: Disability increases YLD (b= 0.37; 95% CI= 0.31 to 0.43; p<0.001). Disability increased 
with older age (b= 1.41; 95% CI= 0.38 to 2.43; p= 0.007) and decreased with better self care (b= -
3.80; 95% CI= -4.90 to -2.71; p<0.001). Better self care increased with high education level (b= 
1.96; 95% CI= 1.03 to 2.89; p<0.001). 
Conclusion: Older age increases the risk of disability, whereas self care decreases the risk of 
disability. Disability itself increases YLD. Higher education improves self care. 
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Leprosy is a chronic infection caused by 
Mycobacterium Leprae. The World Health 
Organization (WHO) reported the number 
of new global leprosy cases by 2015 of 
211,973 cases from 108 countries 
worldwide. Leprosy patients in Indonesia 
ranked third after India and Brazil. There 
were more than 14,000 (8%) new cases of 
leprosy with disabilities (World Health 
Organization, 2016). 
In Indonesia, new leprosy patients 
recorded as many as 17,202 cases in 2015 
with 84.5% of cases were Multi Bacillary 
(MB) type leprosy. By gender, new male 
leprosy patients were as many as 62.7%. 
Leprosy patients with level 2 disabilities 
were 6.60 per 1 million population 
(Ministry of Health RI, 2016). Central Java 
provincial health profile data in 2015 
showed that the number of new cases of 
both Paucy Bacillary (PB) and Multi 
Bacillary (MB) type leprosy patients 
amounted to 1,801 cases. The number of PB 
type leprosy patients who finished 
treatment was 90%. The number of MB 
type leprosy patients was 85% (Central Java 
Provincial Health Office, 2015). 
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Disability due to leprosy increases 
after treatment completion. Disabilities 
include limb dysfunction, activity 
limitations, discrimination, stigma, and 
social limitations (Brakel et al., 2012). 
Disability occurs due to progressively 
impaired nerve function in the eyes, hands, 
or feet. This acute destruction of nerve 
function is caused by leprosy reaction 
(Ministry of Health, 2012). 
Leprosy reaction is a period of 
inflation experienced by leprosy patients 
who may occur before, during, or after 
treatment. There are 2 types of leprosy 
reactions, type 1 and type 2 reactions. A 
study by Ranque et al. (2007) concluded 
that MB type leprosy was 4 times more 
likely to experience leprosy reactions than 
PB type leprosy. Leprosy patients with 
more than 5 lesions had a 3 times greater 
risk, positive index bacteria at risk 3 times 
greater, and age at leprosy diagnosis over 15 
years were twice as likely to have leprosy 
reactions. The study by Hungria et al. 
(2016) showed that 55.5% of study subjects 
experienced leprosy reactions in the first 
year after leprosy diagnosis and leprosy 
reactions were more common in MB type 
leprosy patients. 
Leprosy reactions that were not 
diagnosed and treated quickly and 
appropriately would cause impaired neuro-
logical function and disability (Ministry of 
Health, 2012). Impairment occurs in people 
suffering from leprosy for 0-5 years. 
Leprosy reactions will increase in patients 
with long-term leprosy or old leprosy. 
The data from a preliminary study at 
Kelet Hospital, Jepara, Central Java, the 
number of inpatient visits from January to 
August 2017 were 361 patients, including 
280 old leprosy patients and 81 new leprosy 
patients. The number of outpatient visits 
from January to August 2017 was 1,520 
people, including 1,392 old leprosy patients 
and 128 new leprosy patients. New leprosy 
patients tended to increase every month. 
The leprosy patients did not know that they 
had leprosy. Most of the visiting patients 
were already in the inflammatory stage or 
had leprosy reactions, so they were at 
greater risk of disability. 
Based on the background, the author 
was interested to examine the determinants 
of disability in leprosy patients at Kelet 
Hospital, Jepara, Central Java. 
 
SUBJECTS AND METHOD 
1. Study Design 
This was an analytic observational study 
with a case control design.  
2. Population and Sampel 
Target population was all leprosy patients. 
Source population was leprosy patients at 
Kelet Hospital, Central Java.  
The selection of leprosy inpatients 
(from the hospital) because the study 
subjects tended to prefer hospitalization 
rather than being treated at home. The 
selection of leprosy outpatient because the 
number of outpatients had met the 
minimum required sample size for the 
study. The limited study time was another 
recent for consideration. 
A sample of 140 leprosy patients was 
selected for this study by fixed disease 
sampling with case: control ratio= 1:1. 
The inclusion criteria included the 
study subjects who were or had completed 
treatment of Multi-Drug Therapy (MDT), 
were able to communicate well, and willing 
to sign informed consent. The exclusion 
criteria included undiagnosed leprosy, had 
never received leprosy treatment, and had 
other disease complications. 
3. Study variables 
The dependent variable was years lived 
with disability (YLD). The independent 
variables included disability, sex, age, 
duration of illness, and self-care. 
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4. Operational definition of variables 
Age was defined as length of life of the 
individual calculated from the year of birth 
to the time of study. The measurement 
scale was continuous, but for the purpose of 
analysis was transformed into dichotomous 
coded 0 for <38 years old and 1 for ≥38 
years old. 
Sex was defined as the biological 
identity of the study subject. The 
measurement scale was categorical coded 0 
for male and 1 for female. 
Education was defined as the highest 
attained level of formal education by the 
study subject. The measurement scale was 
categorical coded 0 for <Senior high school 
and 1 ≥Senior high school. 
Type of leprosy was defined as the 
type of leprosy suffered by the study subject 
using the WHO classification. The measure-
ment scale was categorical coded 0 for wet 
leprosy (Multi Bacillary / MB) and 1 for dry 
leprosy (Paucy Bacillary/PB). 
Duration of illness was defined as the 
length of the study subjects suffered from 
leprosy which was calculated from starting 
to receive Multi-Drug Therapy. The 
measurement scale was continuous, but for 
the purpose of analysis, was transformed 
into dichotomous, coded 0 for <60 months 
and 1 for ≥60 months. 
Duration of treatment was defined as 
the length of the study subjects was 
undergoing regular treatment, provided 
that it did not exceed 6 months for PB type 
leprosy and 12 months for MB type leprosy. 
The measurement scale was continuous 
(month). 
Self-care was defined as an act of 
maintaining cleanliness and personal 
hygiene performed by a person. The mea-
surement scale was continuous, but for the 
purpose of analysis, was transformed into 
dichotomous, coded 0 for poor self-care 
and 1 for good self-care. 
Disability was defined as state of skin 
or nerve disorders of the eyes, feet, and 
hands suffered by leprosy patients. The 
disability level was determined according to 
WHO standard used by Indonesia Ministry 
of Health. The measurement scale was 
categorical coded o for no and 1 for yes. 
Years lived with disability (YLDs) was 
defined as a measurement of the burden of 
leprosy disease. YLDs were calculated by 
multiplying the prevalence of a disorder by 
the short- or long-term loss of health 
associated with that disability (the 
disability weight). The measurement scale 
was continuous.  
5. Study instrument 
The instrument of this study was a 
questionnaire to measure the variables age, 
sex, duration of illness, duration of 
treatment, and regularity of treatment. The 
observational checklist was used to 
measure the level of disability of leprosy 
patients in accordance with the WHO 
provisions. The self-care questionnaire 
referred to the care guidelines of leprosy 
patients used by the Ministry of Health 
(2012). 
6. Data analysis 
Sample characteristics were described by 
univariate analysis. Bivariate analysis used 
Chi square. Multivariate analysis used path 
analysis to determine the direct and in-
direct effects of the relationships between 
study variables. Path analysis steps include-
ed model specification, model identi-
fication, model fit, parameter estimate, and 
model re-specification.  
7. Research ethics 
The research ethical clearance was obtained 
from the Research Ethics Committee at Dr. 
Moewardi Hospital, Surakarta, Central 
Java, Indonesia. Research ethics included 
issues such as informed consent, anony-
mity, confidentiality, and ethical clearance. 
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RESULTS 
1. Sample characteristics 
Characteristics of study subjects are 
displayed in Table 1. Table 1 shows that the 
mean age of the case group was 38 years. As 
many as 45 people (63.4%) and control 
group 44 people (63.8%) aged ≥38 years. 
As many as 45 people (51.1%) in the case 
group were male and 43 people (48.9%) in 
the control group were female. 
As many as 43 (39.1%) study subjects 
in the case group and 65 (50.2%) in the 
control group had education ≥Senior high 
school. As many as 69 (49.6%) study 
subjects in the case group and 70 (50.4%) 
in the control group suffered from MB type 
leprosy. 
As many as 36 (48.0%) of the study 
subjects in the case group and 39 (52.0%) 
in the control group suffered leprosy less 
than 60 months. As many as 65 (49.2%) 
study subjects in the case group and 67 
(50.8) in the control group were treated 
regularly. As many as 65 (49.2%) of the 
study subjects in the case group and 67 
(50.8%) in the control group had good self-
care. 
Table 1. Sample characteristics  
Characteristics 
Case Control 
n % n % 
Age 
< 38 years 





























<Senior high school 




























Duration of illness 
< 60 months 












































Table 2 shows the results of bivariate 
analysis between disability and age, sex, 
education, leprosy type, duration of illness, 
duration of treatment, and self-care. Some 
of these crude analyses tentatively support 
the relevant hypotheses. For example, 
leprosy patients with good self-care were 
less likely to have disability than patients 
with poor self-care (OR= 0.02; p<0.001). 
Likewise, older leprosy patients were more 
likely to have disability than the younger 
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OR 95% CI  p No Yes 
n % n % n % 




<0.001 <38 years 44 63.8 25 36.2 69 100.0 
≥38 years 26 36.6 45 63.4 71 100.0 




0.726 Male 43 48.9 45 51.1 88 100.0 
Female 27 51.9 25 48.1 52 100.0 




<0.001 <Junior high school 5 15.6 27 84.4 32 100.0 
≥ Junior high school 65 60.2 43 39.8 140 100.0 




0.316 PB type 0 0.0 1 100.0 1 100.0 
MB type 70 50.4 69 49.6 139 100.0 
Duration of 
illness 





<60 months 39 52.0 36 48.0 75 100.0 
≥60 months 31 47.7 34 52.3 65 100.0 
Duration of 
treatment 






0.466 Irregular 3 37.5 5 62.5 8 100.0 
Regular 67 50.8 65 49.2 132 100.0 




<0.001 Poor  6 9.8 55 90.2 61 100.0 
Good 64 81.0 15 19.0 79 100.0 
 
2. Path analysis 
Path analysis used Stata 12 program. Path 
analysis steps including: 
a. Model specification 
b. Model identification 
c. Model fit 
d. Parameter estimation 
e. Model re-specification 
The number of observed variables was 7, 
endogenous variables were 3, exogenous 
variables were 4, and the number of 
parameter was 6. Degree of freedom value 
was 15, indicating that sample size was 
sufficient for running path analysis. Figure 
1 shows the path analysis structural model 
including the parameter estimates. Table 2 
shows the results of path analysis, including 
direct and indirect effect estimates. 
Table 2 shows that years lived with 
disability increased with disability (b= 0.37; 
95% CI= 0.31 to 0.43; p< 0.001), indicating 
that the more years living with disability, 
the more burden of illness the leprosy 
patients had. 
Age ≥38 years old (b= 1.41; 95% CI= 
0.38 to 2.43; p= 0.007), female (b= 0.10; 
95% CI= -0.92 to 1.14; p= 0.839), and 
duration of illness (b= 0.37; 95% CI= -0.60 
to 1.35; p= 0.454) increased the likelihood 
of disability in leprosy patients. 
Good self-care (b= -3.80; 95% CI= -
4.90 to -2.71; p<0.001) decreased the 
likelihood of disability in leprosy patients. 
Education has indirect effect on 
disability in leprosy patients through self-
care. Leprosy patients with higher 
education level have better self-care and 
therefore are less likely to have disability. 
Conversely, leprosy patients with lower 
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education level have worse self-care and therefore are more likely to have disability. 
 
Figure 1. Structural model with estimation 
 











Direct Effect       
YLD  Disability 0.37 0.31 0.43 < 0.001 
Indirect Effect       
Disability  Age (38 years) 1.41 0.38 2.43 0.007 
Disability  Sex (Female) 0.10 -0.92 1.14 0.839 
Disability  Duration of illness (≥60 
months) 0.37 -0.60 1.35 0.454 
Disability  




 Education (≥Senior high 
school) 1.96 1.03 2.89 
< 
0.001 
n observation= 140       
Log Likelihood = -101.91     
 
DISCUSSION 
1. The association between age and 
disability in leprosy patients 
The result of this study showed that age had 
a direct effect on leprosy disability and it 
was statistically significant. Age is an 
important factor of functional disability and 
self-care. The result of this study is 
consistent with De Araujo et al. (2014) and 
De Oliveira and Diniz (2016) which stated 
that age 31-45 years and over 60 years were 
at risk for physical disability. Children 
between 10 to 14 years old are the most 
vulnerable to leprosy. Adolescents with 
leprosy can be depressed and lose self-
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esteem. Health support for adolescents and 
families is needed for adolescents with 
leprosy (Yamaguchi et al, 2013). 
In addition, women have been 
reported to be at higher risk of having a 
functional disability and poor self-care than 
men (Tareque et al., 2017). Mowla et al. 
(2017) reported that 70% of leprosy 
occurred in male and age group ≥40 years. 
2. The association between education 
and disability in leprosy patients 
The results of this study showed that 
education had an indirect effect on 
disability of leprosy. Education level affects 
treatment adherence in leprosy patients. 
Low level of education causes leprosy 
patients to take medicine irregularly, so 
disability gets worse (Peters and Eshiet, 
2002). The result of this study is consistent 
with Porto et al. (2015) which stated that 
70% of study subjects affected by leprosy 
disability had an incomplete primary 
education. Low education affects leprosy 
patients to not care for wound conditions 
due to leprosy disease so that the defect 
worsens (Iyor, 2005). 
3. The association between self-care 
and disability in leprosy patients 
Hasil The result of this study showed that 
self-care had a direct effect on leprosy 
disability. According to Ridley (1985), good 
self-care reduces the incidence of leprosy 
reactions (Brehmer-andersson, 2006). 
Navidian et al. (2015) who evaluated the 
effect of self-care education on self-care 
behavior showed that patients with self-
care education had a lower risk of 
depression. 
Leprosy patients who obtained 
leprosy-specific health services were more 
likely to start treatment appropriately. 
Treatment delays are influenced by a lack of 
leprosy knowledge and low patient health 
priorities. Specialized health services for 
leprosy are needed to provide support and 
integrated health of leprosy diagnosis and 
management (Raffe et al., 2013). 
Health personnel support is needed 
for leprosy patients to routinely care for 
wound injuries (Guimarães et al., 2009). 
Utilization of technology can be used to 
empower leprosy patients in self-care (Maia 
et al., 2016). 
Muthuvel et al. (2017) reported that 
delayed treatment of leprosy patients was 
influenced by a lack of awareness of leprosy 
symptoms and lack of involvement of 
health workers when making an initial 
diagnosis of leprosy. Integrated leprosy 
monitoring activities for health services, 
knowledge, and skills of leprosy diagnosis, 
treatment, and management by health 
personnel should be given attention. 
Training can increase leprosy knowledge 
and promote better leprosy management at 
community health facilities (Abeje et al., 
2016). 
People affected by leprosy have a low 
quality of life in terms of physical and 
psychological health (Savassi et al., 2014). 
Social participation restriction was 
experienced by about 70% of leprosy 
patients. Activation of leprosy groups can 
strengthen the leprosy patients' pride and 
prevent further disability. Self-care groups 
will be more effective when combined with 
other diseases such as diabetes because 
social constraints will be addressed 
between the diseases (de Vries, de Groot 
and van Brakel, 2014). 
4. The association between disability 
and years of lived with disability 
The results of this study showed that 
leprosy disability had contributed to the 
burden of leprosy disease in Years Lived 
with Disability (YLD). The burden of 
leprosy disease calculated on the basis of 
the YLD value contributes 37% to DALY. 
Years Lived with Disability is the 
measurement of the number of years 
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passed in a defective or nonproductive state 
due to a disease either temporary or 
permanent (Donev et al., 2013). The 
concept of global burden disease or the 
Global Burden Disease (GBD) began to be 
published in 1996 by WHO. This concept is 
the most comprehensive and consistent 
concept in estimating disease mortality and 
morbidity. The GBD concept uses a simple 
measure of population health, which is 
Disability Adjusted Life Years (DALYs) that 
combine Years Life Lost (YLL) and Years 
Live with Disability (YLD) (Pruss-Ustun et 
al., 2003). 
This study concludes that leprosy 
disability has a contribution to leprosy 
disease burden in YLD. Leprosy disability is 
affected by age, education, and self-care. 
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